Two new RNase T2 Ribonucleases, RNase Le37 and Irp3, with a molecular mass of 45 kDa, have been isolated from Basidiomycetes fungi, Lentinus edodes and Irpex lacteus, respectively. The ribonucleases consisted of three domains: an RNase active domain, a Ser W Thr rich domain similar to that of many fungal glycanhydrolases, and a C-terminal 10 kDa domain similar to that of RNase Rny1 in yeast. The locations of hydrophobic amino acids and Pro in the 10 kDa domain of the two basidiomycetous enzymes are very similar to those of RNase Rny1, indicating that these domains may have similar roles.
RNase T2 enzymes are base non-speciˆc ribonucleases with a protein moiety of about 24 kDa. These ribonucleases are widely found in viruses, bacteria, fungi, plants, and animals.
1) The RNase T2 enzymes have two well-conserved CAS sequences 2) that contain catalytically important His residues.
The molecular mass of most fungal RNase T2 family enzymes are 24 kDa and somewhat larger because of N-linked glycosides. However, during searches of fungal RNase we found several large RNases with molecular masses of more than 40 kDa in Lentinus edodes and Irpex lacteus, which belong to the Basidiomycetes.
In order to investigate the physiological role of these enzymes, we tried to identify some of their protein structures.
The Results of Structural Studies of Large Size RNase in L. edodes and I. lacteus.
(a) RNase from L. edodes. Two large RNases, RNase Le45 and Le37, have been found in L. edodes 3) in addition to 24 kDa RNase. 4) We discovered that RNase Le45 is an N-glycosylated species of RNase Le37.
3) The protein structure of RNase Le37 was further studied by protein chemistry and was found contain a Ser W Thr rich sequence that was O-glycosylated. 5) However, the Ser W Thr-rich structure prevented the accurate sequencing by protein chemistry. Thus we tried to discover the amino acid sequence by analysis of a cDNA encoding this RNase Le37. We isolated the cDNA encoding this RNase and the nucleotide sequence was analyzed by the usual procedure.
6) The amino acid sequence is shown in Fig. 1 . The results conˆrmed that it is a Ser W Thr-rich sequence and showed the presence of about a 10 kDa protein following after the Ser W Thr-rich sequence. (Fig. 1) (b) RNase from I. lacteus. Previously we have puriˆed two RNases, RNase Irp1 and 2, the molecular masses of which are 30 and 25 kDa, respectively, from a commercial enzyme preparation derived from I. lacteus (Kyowa-Enzymes Co., Ltd., Tokyo) and their sequences have been elucidated. 7) We found the large RNase from I. lacteus, Irp3 is excreted into culture medium at an early stage of cultivation, then processed mainly to RNase with a similar molecular mass to RNase Irp1, then to Irp2 by further cultivation (Fig. 2) . To elucidate the amino acid sequence of RNase Irp3, we isolated cDNA encoding Irpex RNase and the nucleotide sequence was analyzed. The amino acid sequence deduced from the result included two Irpex RNases, RNase Irp1, Irp2, and about a 10 kDa protein followed after a Ser W Thr-rich domain like that of RNase Le37 from L. edodes.
In L. edodes, however, a similar processing reaction could not be demonstrated because of the presence of the normal size RNase Le2 that is encoded with the other gene.
4) The amino acid sequences of both RNase Le37 and RNase Irp3 were very similar (about 70z similarity). Both two large RNases consisted of three domain structures, that is, an N-terminal normal RNase T2-like domain (about 24 kDa), a Ser W Thr-rich domain, and C-terminal 10 kDa domain (Fig. 1) .
The Similarity of Two Basidiomycetes RNases with Glycanhydrolases such as Glucoamylase and Chitinase. The presence of such a SerW Thr-rich domain is well known for fungal glycanhydrolases, glucoamylases, [10] [11] [12] and chitinases 13) as shown schematically in Fig. 3 .
Among most of these hydrolases, such as glucoamylases from Aspergillus niger and A. awamori, consisted of an N-terminal hydrolase domain, then a Ser W Thr-rich domain and a C-terminal binding domain for complex substrates, such as raw starch for glucoamylases and crystalline chitin for chitinases. We have little knowledge on such complex substrates for RNase until recently. However, we found a report that suggested the probable presence of complex molecules 14, 15) that may serve the target of the new RNase.
Consideration of the Similarity with Yeast RNase Rny1. Khvorouva et al. reported that the cell membrane contains phospholipids and some kind of RNA 14) and that the destruction of RNAs increases the permeability of cell membrane. These RNAs could be the targets of the newly identiˆed basidiomycetous RNases. The domain structure of the newly described RNase is very similar to those of glycan hydrolases, although the role of these C-terminal domains is not clear.
On the other hand, Maclntosh et al. 15) has de- scribed a large size RNase T2 family enzyme (RNase Rny1) in yeast that does not contain a Ser W Thr-rich domain. They reported that the C-terminal region of the molecule was important for increase of the permeability of the cell membrane. However, the amino acid sequence of the C-terminal region of RNase Rny1 is diŠerent from those of the RNase from basidiomycetous ones. Although the homology of both RNases is only 20z, several similarities exist such as the locations of half-cystine residues, several aromatic residues like Trp, Phe, and Leu and key residues for the backbone structure, such as Pro and Gly. These similarities suggest that the C-terminal region of RNase Rny1 and the two basidiomycetous RNases may be related from an evolutionary perspective playing similar roles in the cell, such as suggested by Maclntosh et al.
15)
The three domain structures seemed to be Characteristic of Basidiomycetous RNase. The threedomain structure RNases are found in only in Basidiomycetes, but not in Ascomycetes, so far we know. This document will be conˆrmed by further studies. We tentatively concluded that these two new glycanhydrolase-like RNases are characteristic of Basidiomycetes, although, further investigation is needed to conˆrm this conclusion. Part of this work is progressing in our group (Itagaki et al. unpublished results).
Added in Proof; after submission of this report, we found a Pi deˆcient sensitive RNase with a similar sequence from Pholiota nameko, a Basidiomycetes fungus that was registered in the Gene Bank by Tasaki et al. (AB088046, without any other documents). The results also support one of our last conclusions that a three domains structure RNase T2 is a characteristic of Basidiomycetes.
